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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new titanium alloy having 
strength particularly suitable for an organic hard tissular substitutive 
material for the such as bone, a part of the bone, prostheses for the 
bone, an artificial Joint, a dental root, and an implant, and also having high 
el ngation and low elastic modulus and also to provide a hard tissular 
substitutive material using this titanium alloy. 
SOLUTION: The titanium alloy has a composition consisting of, by 
weight, 20-60%, in total, of Nb and Ta and the balance Ti with inevitable 
impurities. It is desirable to regulate Nb content and Ta content to 
>15-'50% and >6-20%, respectively. One or ≥2 kinds among ≤10% Mo. 
&I ;5% Zr, and &le:5% Sn are further added to the above titanium alloy. 
The hard tissular substituting material is obtained by subjecting these 
titanium alloys to solution heat treatment or further to aging treatment 
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0.144 



_L 



0.146 



5. ^ 1$ tt 
(I) mmm^m^B^^ 




TUT95 



TUT92* 
TUT95* 
PWA1484* 
CMSX-4*' 



Ni 


Cr 


Al 


Ti 


Ta 


W 


Mo 


Re 


Co 


Hf 


Bal. 


10.00 


12.00 


1.50 


2.05 


2.30 


0.77 


0.25 






BaJ. 


10.00 


12.00 


1.50 


2.69 


2.32 


0.77 


0.25 






Bal. 


5.98 


12.92 




2.99 


2.03 


1.30 


LOO 


10.56 


0.03 


Bal. 


7.72 


12.62 


1.27 


2.18 


2.12 


0.38 


0.98 


9.90 





CMSX-4 *B Canon-Muskegon tt 
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V. -fi«D^St%^iBIIi-?>::^ffi(PHACOMP, Phase Computa- 
tion (omA'-'^A-hm8^ri\i^m^^ixx\n^, '-^^m 
It" i V > 5 ws/s'^ffiv, > A: § :Hfc i I - 5 m^ffotamm i> h 

7> - 4'^rffio/cfrUi^PHACOMP<»«d'>5fl^*K. ¥ 

-f J: 5f::|ftft^^(TUT92,TUT95)(i. ffiO^iefB-^^ 
(PWA1484, CMSX-4)fC it -^X, ii- 'J - ^iKSr^^^, IK 

•C Bo *i0.665. Md 0.1578 aj (0.985 eV) Oifi^tcH % o 
■Cffl£L-Cl'5. mk.VL, PWA-a-^-Cfi, 

O PWA1484;5iM^?Kfc. -i/c, CMSX-^^-C't®-* 

ll^ib*»MIILfc®<D TUT92 -&^'b COffii^fc^?,. L 
L©<D TUT95 -^^fiiJ^ LSiixyi t ^\XLfb'i> . iOi 



H 31 # 



(2) Sa7;U*-'>A^^ 

# K-C ^ HKosSS'Sr^SlI-C- 1 5 t c ;b * -Cfcfi i 

J-OX-btzs.p 'J^^i>mHH *m^fi<)/xS*i ^1r-f 2> 

o -C, s L/^ s flit * ^ ^' - U"< /I. (Afife) *'> 

-a-^fc^iC>-Cfi. Aft om^Tifej^M* i:S8L, rix^r 

■kMk^^-^xmmLfzmjkX'i)^. •a-^oa®(iooo~ 

7000?^-a-^)fcii«Aj:< . M <i:0.2%W^j*,-J:Of§|5B®S 

fc. Bfl^§«ti?l5I^S 294MPa, #Of30%i:L. Al- 
Mg-Mn (Al-5.3%Mg-0.2%Mn-0.05%RE (*±]®^ 

Jl 4 Y)-0.05%Zr -g-^) ^ISIt L/c. r O^^^H^ 

i^mm i,xm.Ji^ Ltzt^^. ^ixi,i=fmm o 294 MPa © 



0.71 
0.70 
0.69 
leg 0.68 
0.67 

0.66 
0.65 



0.96 




0.154 



0.156 



0.158 
Md/aJ 



0.160 



1.01 









0TMS 12-1 


10.4 


0.52 


®SC 53A 


8.6 


0.55 


©SC 83 


8.7 


0.50 


(d)TMS J 2 


6.5 


0.56 


©TMS 26 


7.2 


0.50 


®SRR 99 


1.7 


0.17 


0CMSX-2 


1.6 


0.23 


©PWA 1484 


2.7 


0 


(DCMSX-3 






0MXON 


2.3 




©TUT 92 


4.3 


0 


©TUT 103 


2.2 




©CMSX-4 


3.7 


0 


©CMSX-4G 


3.1 


0 


©NASAIRIOO 


3.6 


0.17 


©CMSX-e 






(a)TUT3lD 


7.2 


0 


©TUT 95 


8.2 


0 


©RR 2000 






©RR 2060 






©PWA 1480 


0.8 


0.16 



^ M - -/t^^if^ : 1313 K. 137 MPa 



» . ft 



3.34 3.35 



Mk/tV 
3.36 3.37 3.38 



3.39 3.40 



55 



350 


1 1 


1 1 i 








300 


• 2000;Rf|(AI-Cu yV 

A 3000>$t^lAJ-Mn 

V 5000*^(AI-Mg Jft^^) 


250 


_ a60oo*?i(Ai-Mg-si ^&^) ^ 

O7000^fV(AI-Zn-Mg;^^^) 


200 


o 




150 


a 










100 


>^ a 






□ 




50 






0 


°l . 1 . 


1 1 1 1 1 




0.536 0.538 


0.540 0.542 0.544 
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